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DFE HbZEKHG5IGFH)IGJEK RGJ WMBDCEBGF N?JLK+MONONON
D K+IDA+IHG5PGF,A KEV R:K XOQ%ROSOT5JHUWVHXOS:WOU%QOR,NYQGWYZ
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D R BLGECMA K RMKVDBMU H)RMKEV
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D R BLGECMA K RMK RMKeq,A+rEV RMK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R:X:XYcji!kmlHs%oOt0i
D X+reuHQZOH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F BGA)`R,X:XYcWfAi
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F BGA)`R,X:XYcWfAi
DFE B,BGAMRMBDZ,ZEK:KEV C/IEVDKRMK A K%u:KGA KDZ5vSK
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               
	      





































    	 	
               
D W KSP/PGA K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A/Wl  i1kFN)i
U%IHGEC ROIYWl  i1kFN)i
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K+Vyp/fAi
J ] %M i!k G5IGF,ATH )`g|%|!N NN%~)/| NNN%~)Y|!N NN%~e~+lK/V Mgfi
D h:B:UEH)RMKpji FHQCOHyIR,A BEHF
G?%p i!k\s0 %p0i
Z+%p i!k w K/v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F K V:VDKEVxqYrDZ/rGA+I:UEH,Vr:K V
Izi!k w K/vF BGA)`R,X:XYcWfAi
I:RMBGF{i!k w K/vF BGA)`R,X:XYcWfAi
DFE B,BGAMRMBDZ,ZEK:KEV RMK UeI C+IEVDKRMKA K%uMKGAMKDZ5vDK
C/IEVDK i!k w K/vF BGA)`g|1N N Ne~WfAi
D R,N i!k  w KGAV U I w IDZMF0 Y w KGA%VUGK +IDJMF0
	 w KGAV U%Iq+IDJ5vLEK
S:A:F E  KGX/^ i1kFN)i
S:A:F E  KGX/%hai1kli
S:A:FYZMKSZMX/%hai1kFM)i
S:A:FOX+ISZMX/%hai1kFp)i
S:A:F E  K%Z+^ i1ki














    9 	



















D W KSPEKGA Kl ji A KDPEKGAMK HQZMF KGA GTK,RHyIEHA K




F%EKGF+IOWl  i1kVLKTHDL%MgVI| S:A:FOcMBHGECg ^Yo?l~i
D W KSP/PGA KlHsji U,K w HSKDAU,BHGEC/IEHA KEV












               
	     7
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%~/lK+Vyp/fAi
J ] Wli1k G5IGF:AH )`g|O| n NA Ne~)Y|!NNN%~/|!NA N ne~%~YlK/VyM/fi
D h:B:UEH)RMKMjivyIGAMRYIDZRGA B%HF
G?%M0i!kON0lH0i
Z+%M0i!k w K/v)F BDA)`g|!NN N~+lK+Vypgfi
J ] %M0i1k G5IGF:AH )`g|O| N NA Ne~)Y|!NNN%~/|!NA N Ne~%~YlK/VyM/fi
D h:B:UEH)RMKpji FHQCOHyIR,A BEHF
G?%p0i!kOs0 Op0i
Z+%p0i!k w K/v)F BDA)`g|}lHseMVHMO N~/lbKgV pgfi
J ] %p0i1k G5IGF:AH )`g|O| MV 0N%~/|V 0+nA N%~/|1NN On%~%~+lQKgVHMgfi
D h:B:UEH)RMKzivQJOH,V:VDK RGA B%HF K
D Z+ / 	HQZ w KGAVDK PEBSJMA F KDZOHA3vSBHGEPMF K R:K U%IV)YyGKGF:ATHSK
G?i!k5lHN0 0i
Z+i!k w K/v)F BDA)`g|}lHteNVHs+s~/lbKgV pgfi
J ] i1k G5IGF:AH )`g|O| tVOl?}V+lds%~)Y|VYl?OMN%~/| VYlHsA N %Ne~O~/lQKgV M/fAi
D h:B:UEH)RMKsji UGK w HSKGAe/IDZ5vH K,R,A B%HbF K
G?%s0i!kON0n0i
Z+%s0i!k w K/v)F BDA)`g|!MN p Y~	/lbKgVyp+fAi
J ] %s0i1k G5IGF:AH )`g|O| N NA Ne~)Y|!NNN%~/|!NA N Ne~%~YlK/VyM/fi
D h:B:UEH)RMKtji KGIGJEKGA:AMK/IDZ5vLEK,R,A B HF K
D Z+%tY THQZ w KDAVDKDPEB)JMA:F:KDZTHA/vDBHGMPMFMK,R,KMU%IMV)Y GTKDF,ATHK
G?%t0i!kOp0M0i
Z+%t0i!k w K/v)F BDA)`g|VysA M AVYlHNen%~YlK/Vyp+fAi
J ] %t0i1k G5IGF:AH )`g|O| t NA Ne~)Y|!NNN%~/|!NA N se~%~YlK/VyM/fi
D h:B:UEH)RMKnji P KMU w H,V
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G?%n0i!kO00i
Z+%n0i!k w K/v)F BDA)`g|}lOldNVOlHMVHtO%~/lQKgVHpgfAi
J ] %n0i1k G5IGF:AH )`g|O|lHpl?n%~/|}lW M07VyM%~/|1n}V MlHse~O~	+lK+VyM/fAi
D h:B:UEH)RMKji KGIGJEKGA:AMK/IDZ5vLEKeq+IDJgvHEK
G?%0i!kOp0M0i
Z+%0i!k w K/v)F BDA)`g|!sM 7V+lLNOn~/lbKgV pgfi
J ] %0i1k G5IGF:AH )`g|O| t NA Ne~)Y|!NsN%~/|!NA N Ne~%~YlK/VyM/fi
D h:B:UEH)RMKji UGK w HSKGAe/IDZ5vH Keq+IDJ5vdEK
G?0i!kON0n0i
Z+0i!k w K/v)F BDA)`g|!MN p Y~	/lbKgVyp+fAi
J ] 0i1k G5IGF:AH )`g|O| N NA Ne~)Y|!NNN%~/|!NA N Ne~%~YlK/VyM/fi
D h:B:UEH)RMKlHNji vJOH,V:VSKeq+IDJ5vLEK
G?WlHN0i1k?lHN0 )i
Z+WlHN0i1k w K/v)FMBGA)`g|}ldtON7VysV +s%~/lQKgVHpgfAi
J ] WlHN)i!k G5IGF,ATH )`g|e|!tNs%~/|!NA YMN%~)Y|!s Np ~O~	/lQK/VyM+fAi
D h:B:UEH)RMKlOli FTHQCOHyIq+IDJ5vH K
G?WlOli1kYs0 Op)i
Z+WlOli1k w K/v)FMBGA)`g|}ldsOM7VyM%N%~YlK/Vyp+fAi
J ] WlOli!k G5IGF,ATH )`g|e|!MpN%~/|!pA MWl?N%~)Y|!N NM5l~O~	/lQK/VyM+fAi
D h:B:UEH)RMKlHMji vIGAMRYISZYq+IDJ5vLEK
G?WlHM0i1kYN0lH)i
Z+WlHM0i1k w K/v)FMBGA)`g|!NA NN%~	/lbKgVyp+fAi
J ] WlHM)i!k G5IGF,ATH )`g|e|!NNN%~/|!NA N N~)/| NNNe~O~/lQKgV M/fAi
D h:B:UEH)RMKlHpji	POHSK,R%qYIDJ5vHEK
G?WlHp0i1kYM0p i
Z+WlHp0i1k w K/v)FMBGA)`g|!s  NALlLp ~/lbKgV pgfi
J ] WlHp)i!k G5IGF,ATH )`g|e|!tN}VyM~)/| NnN%~)Y|V MNLl~O~	/lQK/VyM+fAi
D h:B:UEH)RMKl zi h ] c
G?Wl i1kYN0i
Z+Wl i1k w K/v)FMBGA)`g|!NA NN%~	/lbKgVyp+fAi
J ] Wl i!k G5IGF,ATH )`g|e|!NNN%~/|!NA N N~)/| NNNe~O~/lQKgV M/fAi
D h:B:UEH)RMKlHsji U,K w HSKDAEU,BHGEC+I%HA KEV
G?WlHs0i1k?lNOs)i
Z+WlHs0i1k w K/v)FMBGA)`g|!NA +nAV MOs~/lbKgV pgfi
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J ] WlHs)i!k G5IGF,ATH )`g|e|!NNN%~/|!NA N N~)/| NNdld~O~/lQKgV M/fAi
D h:B:UEH)RMKlHtji vIGAMRYISZ/IGAyGTBEHA K
G?WlHt0i1kYN0+t)i
Z+WlHt0i1k w K/v)FMBGA)`g|!NA N+te~YlKgVHpgfi
J ] WlHt)i!k G5IGF,ATH )`g|e|}l?NN%~/|!NA N N~)/| NNdld~O~/lQKgV M/fAi
D h:B:UEH)RMKlHnji VJ:P:PEBDA:F+IGAyGB%HA K%o%IGAyG%B%HQA K
G?WlHn0i1k+0i
Z+WlHn0i1k w K/v)FMBGA)`g|ONOslHp ~/lbKgV pgfi
J ] WlHn)i!k G5IGF,ATH )`g|e|}lHMett7Vyt%~/|1tlHNOnesN%~+|VHtNdlLNOMet%~%~+lQKgVHMgfi
D h:B:UEH)RMKlHji HQZMF KGA GTK,RHyIEHA K
G?WlH0i1kYN0i
Z+WlH0i1k w K/v)FMBGA)`g|!NA NN%~	/lbKgVyp+fAi
J ] WlH)i!k G5IGF,ATH )`g|e|!NNN%~/|!NA N N~)/| NNNe~O~/lQKgV M/fAi
D h:B:UEH)RMKl ji HQZMF KGA GTK,RHyIEHA K
G?Wl 0i1kYN0i
Z+Wl 0i1k w K/v)FMBGA)`g|!NA NN%~	/lbKgVyp+fAi
J ] Wl )i!k G5IGF,ATH )`g|e|!NNN%~/|!NA N N~)/| NNNe~O~/lQKgV M/fAi
D h:B:UEH)RMKMONji HQZMF KGA GTK,RHyIEHA K
G?%MON0i1kYN0i
Z+%MON0i1k w K/v)FMBGA)`g|!NA NN%~	/lbKgVyp+fAi
J ] %MON)i!k G5IGF,ATH )`g|e|!NNN%~/|!NA N N~)/| NNNe~O~/lQKgV M/fAi
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QGZ w HA BSZ:ZEKHGTKSZMF P BDJMAUdJ:FTHDUEH,VyIGFTHSBDZ RMKEV A BDC BGFV COHQP+P,RMKEV
G>H,V:BDJMA U,KmlHs G5IGA%V M%NONON
E MATH,V)FHQZEK S 	MK w K,R:B
OOOO%OOOO%OOOOeOOeO%OeOOeO%OeOOeO%O%%OeO%O%%OeO%O%%OeO%O%%OeO%O%
l WYrDPEKGA:FMB%HA K NOHQPEK,R:K
OOOO%OOOO%OOOOeOOeO%O
E /I,IGJ K JMFTHDUEHGVIGF KDJ:A RMB%HQF P BEV:Vr,R:KGA VDBDZ PMAMBDPMA K A+rSPEKGA:F BEHA K R:K F:AYI w I%HDUi
NOHQPEK,R:K0
X KEV UEHSKDZVU)JOH PEKGAyGTKDF:F KDZMF R KGPEBGA:F KDA VDKEV PMA BSPMA KEV F,A+I :K/vF B%HA K V RYIDZVUGKEV




USZV,V LyEBLGTKML+vHTH}G5IGYEL w EBSA%VGLGTB%H ZEKDF:FMK:LQ K+vGLeh,KEVGVMH)BDZVDL+vbJMA,A KSZ:FvJMA:AMKDZMF
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M0 WYI/vOvDBDJ:AWvMH,V
OOOO%OOOO%OOOOe
E A+r:KGAUGKEVI:UEHyIEVGTBEHQZEKGF:FMK KGF COHQP
IMUEHyIEVGB%HQZEKGF,F K  :FMKGAyG;VHU-GTB%HQZ KGF:F KFVbZGTBEHQZEKGF:FMKFVSK OHQZ R%VL
GTB%HQZEKDF:F K  vLOH}G5IGYV,V GL) OHQZ R L OHQZ R%VL?V7GTBEHbZEKSF:FMK0 w  
IMUEHyIEV CTHQP  GTB%HQZEKDF:F K 
E KEV-IMUEHyI V P KGAyGTKGF,F KDZMF RMK UeIDZ5vDKGAUeI3vSBDZ:ZEK/vFTHSBDZ\I w K/v U,K A BDCEBDF
KGF UGKEV uMKDZGF,A KEV RMKF:A+I w I%HDUvSBGA:A KEVQPEBDZ RYISZMF KEV
p0 WYrDPEKGA:FMB%HA K  OHQZ R
OOOO%OOOO%OOOOeOOeO%
E A+r:KGA J,Z A+rSPEKGA:F BEHA K  OHQZ R3vDBDZ:F KDZ/IDZ:FU,KuH%vHTHSKGA OHQZMR%VH?V}GB%HQZEKGF,F K) w 
D cYISJ:Z5vH F% K w HA:F,J/I:U E BDZTVDB:U,K
 VDBDJMAgvDKL:U,B+vIMU:LSP:A B :KGF%VGLDA B)CEBDFTHQIGJEK,L THQZMRML) OHbZ RML  eT H)B0 FgvGU
   E BSZTVDBMU,K E A KOIGF:K 
   E BSZTVDBMU,K%hGFMR 
D X KSC:JMF RMKVDKEV:V:HSBDZ
UGR LDA BSCEBGFTH)IDJEKML:UEHbC%L w  EBGA VDL G%B,RGJ U,K/JHK U
UGR LDA BSCEBGFTH)IDJEKML:UEHbC%L w  EBGA VDLDFOsON5l R,A w  w  B
UGR LDA BSCEBGFTH)IDJEKML:UEHbC%L w  EBGA VDL:UMHQCMWDJ:ZTH)R%HLq w MB
UGR LDA BSCEBGFTH)IDJEKML:UEHbC%L w  EBGA VDLGRDA w NHQPlHs) w :B
UGR LDA BSCEBGFTH)IDJEKML:UEHbC%L w  EBGA VDLSJ,FTHDUNOHbPlLs) w  B
UGR LDA BSCEBGFTH)IDJEKMLSNOHbPEKGRMK,L,BGA/vOvyI,R:LSJTV)KGA?lHs:LyQ :K/vDLSNTHbZ%L w  EBDAVSLK,W ]E ROS [ Q
B K:W ]eE ROS [ Q K V)F UeI P:A B/vr,RDJMA K
	eh E heXOS%KOQ ] W E%E S:X  IDJOHVSKGA+I#vH/IGA%q+r:K
IDJMF BHGWIGFTH)IGJ KHGTKDZMF KDZ U%IDZIDZMF CTHQPlHs0
^H%vHOHSKDA  U,BeqHQZ
OOOO%OOOO%OOOOeOOe
W+I :BDJ:F KGA VMH Z/r/vSKEV:VI%HQA K RYISZTV U,K\u%H%vHOHSKDA GL) UGBeqTHQZ
U,KEV UEH q,Z KEVVJOH w IDZMF KEV RH,VPEBSZOHQC%U,K V VJMA
MF:FGPi L:L  HQZ:ATH IMUPEKEV!uGAELMHA+IdG%A L:UGB+vI,U:LGBGA:R%HA MF GOU
 
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D\[ BDY KDZTV A BSCEBGFTH)IDJEKEV
D VOV%VOVOVOVOV%VOVOVOVOV%VOVOVOVeV
VDKGF KDZ w W ] N ] UWJ +QL,U,B/vIMU,LSPMA B ,KGFVGL)A BSCEBDFH)ISJEK
D
D U BDA,Z/I,RMB i v)A B V:VYV)RMK w KMU,BDP,PEKLGTK)ZMF T EBDAV s0p
D VOVOVOV%VOVOVOVOV%VOVOVOVOVeVOVOVeVOV%VOVeVOVOVeVOV%VOVeVOVOVeVOV%VOV%V%VOVeVOV%VOV%V
VDKGF KDZ w ?JHR:X/)NYS+heQSW ] N ] UWJ +QEL OHQZ R
VDKGF KDZ w ?JHR:X/+JHR E cMXOQ 	?JHR:X+SNYS+heQ  LDF+IGA%qMKGFMLy
VDKGF KDZ w ?JHR:X/SWOQYZWJyhU:W vHOH}G5IDY




VDKGF KDZ wF] W EOE S,X/gheQ,W A BDC BGFTH)IGJ KMLSNOHQP K,R:KMLGBDAWvevIGR L)JVDKSAlLs
VDKGF KDZ wF] W EOE S,X/%h +h A BDC BGFTH)IGJ KMLSNOHQP K,R:KMLGBDAWvevIGR LMVYV
VDKGF KDZ w J c%TOKOS%UOX ] W EOE S:X/eh +hMLec%HQC%LGR%IGFYI
VDKGF KDZ w J c%TOX ]y[ QLSJTVAELEHDU,BqEL w HSK TVM 
JDUuOIDJMF\req+I:U,KHGTKDZ:F A+I :BSJMF KGA V:H Z/r+vDKEV:VIEHA K U,KEV KOSOUOX{i

	?JHR,X/SNYS+hQ  LyEBMV)F
 	5JHRGX/X ] hU/ U OKeQ  LSCTHbZi
SW ] N ] UgJ +Q  LSCHQZEL VSB:U%ISATHGV
s0^H%vHOHSKDA dRYIGFOuHDUDF KDA
OOOO%OOOO%OOOOeOOeO%Oe
JDUK V)FPEBEV:VMHbC%U,K RMKVIDJ w Keq+IGA:RMKGAKDFR  K,P%UGB%HF KGA RMKEV RMBDZ:Z+r:KEV IDJmvDBDJ:AV
RdJ,ZEK G5IDZOHQP,J%U%IGFTH)BDZ E A+r:KGAUGK\uHevHOHSKGAji
X ][ Q L)dRYIGFOuHDUDF KSAvHu%qvDBDZMF KSZ/IDZMFUGKEV UEH q,ZEK VVJOH w ISZMF KEVi
D ^THevHOHSKGA R  K:F:AYI/v)FTHSBSZ RMK RMBDZ,Z/r:KEV
D
D ^ BDAyG5IGFji
D K+IDF%RHA K/vF BGA:Yu:BGA HQZ:P:JMF ROIGF+IuHDU,K V\vSBHG>HQZYquGA BHG 
	%h/v,VH/IDPEK ] AWvOvyI,R 
D K+IDF%RHA K/vF BGA:Yu:BGABDJMF,P:J:F RYIGF+IuHDUGKEV
D ^THSU,KgJQZ:P,JMF:X+IGFYIeR+IHG%Kx^HDU,K ] J:F,P:JMF:XYIGF+IeR+ILGK Z:C5vDB:U
X ][ Q LSNOHQPEKGRMKML+vJ,A:A K)ZMF
X ][ Q LSNOHQPEKGRMKMLGRYISF+IEV
R BHG [ BGRGJ%U,K5lH/J)R [ BDRGJ%UDK5lHR:BHGgK:BGA,Fl l 
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R BHG [ BGRGJ%U,KOMO/J)R [ BDRGJ%UDKOMOR:BHGgK:BGA,F+M +M\
R BHG [ BGRGJ%U,KOpO/J)R [ BDRGJ%UDKOpOR:BHGgK:BGA,F+p +p\
R BHG [ BGRGJ%U,K +/J)R [ BDRGJ%UDK +R:BHGgK:BGA,F   #
cMBGAVSIDJ  BDZK+r/vJMFMK J:ZEK PMA B+vr,RGJMAMKgVA BDC BGFHSU K V)FP BEV:VMHQCEU,K RMKVIDJ w Keq+IGAMR:KGA
KGFELGBDJR I%uOu%H%vHEKGA RMKEV RMBDZ,Z/r:KEV RYISZTV U,K AYrDPEKGA:FMB%H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VIDJ w Kq+IGAMRYr V-vHEK 	 U dJMFTHDU H,VIGF KSJMAai
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5V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U%I3vDBHGOG5ISZ RMK
BGAWv K,A B/v K:F%VyZMB
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ngV A KMUGK w KGAUGKCEBSJMF BDZFIGA,A GF RdJ:AOq KDZ5vSK
gV F+IDP KGA Z U%IVJOH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FTHyI:UEH,VIGFHSBSZ
IDJMFMBHG5IGFTHIGJEK
gV J:ZEKIGJ KEV)FTHSBSZV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AMK3vH/IGAOqMKGA w BDJTV K V)F
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KDF q KSZEBDJ KDZC:JMFYr:K
sgV ROIDZTV U%IuMKDZGF,A K GTB%HbZEKGF:F Kr+r/vJMFMKGAU%I3vDBHGOGWIDZ RMK
qMB5lHs
tgVU%IIDJEKEV)FTH)BDZV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gV AMKMU,K w KDAU,KC BDJMF BDZFIDA:A GF R JMAOq KDZWvDK
lHNgV U%I IGJEKEVFTHSBDZVQJMA U  HQZOHFHyIMUEH,VyIGFTHSB)Z ISJMF BHG5IDFTH)IGJEK A+rDPEBSZ R,A Kai Z
lOleV IDF:F KDZ RGA K IGJEKU%I PO/I VDKR HQZOHQFVDB%HF F KGA G>HQZ/r:K;` w B%HAU  r/v)A+ISZ?f
lHMgV PEKDZMRYIDZMFUeIPO+IEVDK   P BEVDKIDJ VDBMU  R:KEVOvDKDZMR,A K R:BDJ5vDKHGKDZMFU,KA BDC BGF 
U IEH)RMK RGJ P/IMUeIDZ KGF UGK P BEVDKGACOHSKSZ P%U%IDF VQJMA VDBMU POHSK,R R,AMB%HF
W KMU/vHEKGA U%IvSBDJMA:A BEHSK RGJ P/IMUeIDZ
SOUOUOQOR%U5J ] R i hgJ c%QW ] N ] U\RQ+heUKOSYhK ] he_ E+] W:W%Q E UOQ [ QOROU-S,W:WOUOQ,Wc%S [ SOR5JHK
lHpgV U,K A BDC BGFK%uOuMK/vF,JEKVDK V GBDJ w KHGKDZMFV P KDZ RYIDZ:FU%I PO/IEVDK   G5IDZOHbPTV IDJ
VDBMU  
l 5V PEKDZMRYIDZMFUeIPO+IEVDK RMK   A KLGTBDZMF+r,K RGJA BDCEBDF   A KHGBDZMF KGA RMBDJ5vDKLGTKDZMF 
U IEH)RMK RGJ P/IMUeIDZ
lHMgV PEKDZMRYIDZMFUeIPO+IEVDK   AMKGF BDJMA U HbZOHF   U,K AMBDCEBGFVDKA KHGKGF RYIDZTV VI
PEBEV:HFTHSBDZRMKROrDP/IGA:F
lHpgV KDZ5vDU,KDZ5vH KGA UIGA:A GF R dJMAOq KSZ5vDK0
l 5V K BDJ:A P BDJ w B%HQAU%IDZ5vSKGA J:ZEK ZEBDJ w KMU:U,KxGWIDZOHQP UYIDPEKGAA KSCEB:BGF RYISZTV U%I
uMKDZ GF:A K GB%HQZEKGF,F K0
h%H J:Z PMA BSC%U%PHGTKVQJMA w HSKSZMF0 KSZ5vGU,KDZWvHEKGAU  IGA:A KDFRdJMA%q KDZ5vDK F BDJMFKDZ
A K:U,K w IDZ:F A+IDPOHRMKHGTKDZ:F U,KA BDCEBDF#ISJ R:KEV:VJTV RDJ VDB:U  U I%HRMK RGJ P/IMU%ISZ
E BDZTVDKEHDU Vi pP KGAVDBDZ,ZEKEV VDBSZMFZ/r/vDKEV,VI%HA K V PEBDJ:AAYrOIMUEH,VSKGA#vDKEV
K,P/rDATH}GTKDZ:F+IGFTHSBSZTVA
V#l PEBSJMAFI/v)FTHSBSZ:ZEKGAUGK P+IMU%IDZ
V#l PEBSJMAFI%H)RMKGA\ISJPEB VMHFTHSBSZ:ZEKHGTKSZMF RDJAMBDCEBGF VJMA VDBSZPTHSK,R
R IDP:P,JOH
V#l PEBSJMA F KDZOHAU  IGA:A DF RdJMAOqMKDZ5vDK KDF w rGATH uH)KGA R%H,V)F+IDZWvDK
U,KP BEVMHFTH)BDZ:ZEKHGKDZMF RGJPOHSK,R R ISP:P:JOHA
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